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Calculating Word Equivalents of Numbers 


By Joe Mastrianni | 

The number-to-word calculation in this article is a I 

I 

sure-fire way to convert a numeric dollar amount into j 

the worded equivalent of that dollar amount. This I 

I 

comes in very handy when using FileMaker to print I 
checks. It can also be used in legal documents and ! 
other places where a worded version of a number is 1 

needed. 

The approach used to build the calculation is | 

simply brute force. I did not try sophisticated lookups | 
or a series of fancy equations. Instead, I just blasted | 

ahead with a sequence of nested conditional If func- | 

tions, testing the content of the numeric value field '■ 

and building a worded version of the value. 

Limitations and Constraints 1 

• The calculation is limited to a maximum numeric | 

amount of9,999.99. I 

• The calculation is limited to positive values. J’ 

• There should be no alphabetic characters in the “ 

input (numeric) field. | 

• The cents values are output as numbers, not words. I 


• The input value should have no more than two 
decimal places (but may have one or none). 

• The word “cents” is always plural, even for a cents 
value of one penny. 

• I have tested this calculation extensively, but I have 
not tried all possible combinations of values. 

• I have included a few error notes for conditions that 
should be flagged, but there may be others the equa¬ 
tion does not detect. 

The calculation is quite complex but the setup is 
straightforward; just two fields are needed. The first 
field contains the numeric value to be converted to 
words — let’s call it NumNum. The second field 
calculates the desired text version — let’s call it Word- 
Num — based on the value in NumNum. If you want 
to have different field names, I suggest that you use 
these names to enter and test the calculation, then 
change the field names to anything you want. File¬ 
Maker will automatically change the calculation to 
reflect the new name you substitute for NumNiun. 

NumNum can be used on any layout where you 
want to enter or display the numeric value and can be 
formatted to show currency symbols and decimal 
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places. WordNum can be used on a layout 
where you want to display the worded version of 
the number. For checks you would typically 
have WordNum on the layout that prints your 
checks. WordNum should be formatted in the 
font and size desired for your output. Some 
people put WordNiun on a black or gray block 
and reverse the text. Sometimes italic style works 
well too. Use a heavy font where appropriate. 

When copying the equation be sure to pay 
attention to all the spaces and punctuation and 
parentheses. The text values output by Word¬ 
Num are all upper case (except for “cents” and 
“and”) in my version of the equation. You might 
want to change the text to upper/lower case for 
your particular usage. 

Being mindful of one of the (now-famous) 
Stupid FileMaker Mistakes, you should build 
and test this calculation in a file separate from 
your real working file. Make a clone and add a 
few test records to it. Or build a new file with just 
the two needed fields in it. 

There are several ways you might go about 
building the actual equation. Following is one 
sequence of steps that works. 


1. Create a new FileMaker file. Create Num- 
Num as a numeric field and create WordNum 
as a text field. Save the file under any name you 
want— EqTest will do. 

2. Open the EqTest file again. Redefine the 
WordNum field as a calculation with a text 
result. Type in the equation. 

3. Click OK. If all went well FileMaker will 
accept the equation and return you to the field 
definition dialog. Click Done to return to the 
browse screen. If FileMaker detects a problem 
you’ll have an opportunity to make changes, 
although that will not be easy for an equation 
this complex. 

4. Once the calculation is accepted, it should 
be tested. Enter a range of values in the Num- 
Num field, one at a time, and see if the result in 
WordNiun is correct. See figure 1. The exact 
equation at the end of this article was used in the 
test file shown in the figure. Try a number larger 
than 10,000 to see what happens. 

5. Once you know it’s right, change field 
names if you want to, and copy the equation 
from the test file into the destination working 
file. 








Editor's Note 

The FileMaker Report hASt&dded this subject before, way back in issues 16,17, and 19. The problem was 
presented as a design challenge for subscribers. Several good solutions were submitted and we printed three in 
the newsletter. Designs at that time usually involved a series of equations that worked in conjunction with a 
lookup table. The numeric value was parsed into sections and the sections were used as lookup keys. Then the 
looked-up words were assembled into the desired text phrase. 

We are pleased to present this alternative approach. While it has its own difficulties, it offers a good solution 
for many applications and in addition is self-contained. 

If you want to use this very long equation, please copy it with great care. I suggest that you make a photo¬ 
copy of the equation pages and then mark off parts of it as you enter them in your file. It may make sense to have 
someone else read it back to you as a cross-check. 

You might decide to enter the equation in your word processor instead of directly in FileMaker, if that is 
more convenient. Then copy the result to the clipboard, open your FileMaker file, go to field definitions, create 
WordNum as a calculation, and Paste. 

By the way, this is so far the longest calculation we have published in The FileMaker Report. Remember the 
good ol’ days when we could only enter up to 250 characters? We’ll send a text file of the equation on a Mac 
diskette for $9. - JK 
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EqTest 


3 

oi 


NumNum 

1234.56 

WordNum 

*****ONE THOUSAND TWO HUNDRED THIRTY-FOUR DOLLARS and 56 c$nts***** 






E Brovse [<^ 


0 


0 


If your working file has quite a few records, 
it may take a while to evaluate WordNum for 
every record. The WordNiun calculation will 
slow down your file a little — especially when 
importing records — but normally will have 
modest impact. 

The NumNum field (or its equivalent if you 
renamed it) in the working file could be a manu¬ 
ally-entered numeric field, but can also be a 
calculation used to derive the number. Either 
way, be sure that no more than two decimal 
place numbers are in the field. 

Please use this calculation if it will help with 
your FileMaker problem. If you run across an 


instance of something that does not work, please 
let The FileMaker Report know. 

The big equation follows. Whew. It would 
be basically impossible to describe it in detail. It 
represents the accumulation of a lot of individu¬ 
al segments. When you see"" there is nothing 
between the quote marks. You’ll notice that 
some sections have repetitive structures with 
varying parameters so (careful!) copy-and-paste 
will help. Watch out for spaces before and after 
words. You can arrange the equation with line 
breaks as shown below, but the breaks are not 
essential — run-on entry also works. Be sure to 
specify the result as text. 


If (NumNum = 0,"", If (NumNum > 9999.99,"**♦**" & Trim (If (NumNum >.99 and NumNum < 2, 

"ONE DOLLAR and" & If (Mod (NumNum, 1) = 0, "00", Middle (Round (Mod (NumNum, 1), 2) & 

"0", 2,2)) &" cents". If (Right (If (NumNum > 999.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 4), 1), 0), I) = 0, 

If (Right (If (NumNum > 999.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum,!), 0)), 4), 1), 0), 1) = 1,"ONETHOUSAND", 

If (Right (If (NumNum > 999.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 4), 1), 0), 1) = 2, "TWO THOUSAND", 
If (Right (If (NumNum > 999.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum,!), 0)), 4),!), 0),!) = 3, "THREE THOUSAND", 
If (Right (If (NumNum > 999.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum,!), 0)), 4), 1), 0),!) = 4,"FOURTHOUSAND", 
If (Right (If (NumNum > 999.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum,!), 0)), 4),!), 0), 1) = 5, "FIVETHOUSAND", 

If (Right (If (NumNum > 999.99, 
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Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 4), 1), 0), 1) = 6, "SIX THOUSAND", 

If (Right (If (NumNum > 999.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 4), 1), 0), 1) = 7, "SEVEN THOUSAND", 
If (Right (If (NumNum > 999.99, 

Left (Right (NumToText (Round (NumNum-mod (NumNum, 1), 0)), 4), 1), 0), 1) = 8, "EIGHT THOUSAND", 
If (Right (If (NumNum > 999.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 4), 1), 0), 1) = 9, "NINE THOUSAND", 
"ERROR")))))))))) &" "& If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 0,"", 

If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 1, "ONE HUNDRED", 

If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 2, "TWO HUNDRED", 

If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 3, "THREE HUNDRED", 

If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 4,"FOUR HUNDRED", 

If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 5, "FIVE HUNDRED", 

If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 6, "SIX HUNDRED", 

If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 7, "SEVEN HUNDRED", 
If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 8, "EIGHT HUNDRED", 

If (Right (If (NumNum > 99.99, 

Left (Right (NumToText (Round (NumNum - mod (NumNum, 1), 0)), 3), 1), 0), 1) = 9, "NINE HUNDRED", 
"ERROR")))))))))) &" "& If (NumNum > 9999.99, "AMOUNT EXCEEDS $10000", 
if (TextToNum (Right (Round (NumNum - (mod (NumNum,1)), 0), 2)) = 0,"", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,1)), 0), 2)) = 1, "ONE", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,1)), 0), 2)) = 2, "TWO", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = 3,"THREE", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = 4, "FOUR", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = 5,"FIVE", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = 6,"SIX", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = 7,"SEVEN", 
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If {TextToNum (Right (Round (NumNum - (mod (NumNum,1)), 0), 2)) = 8,"EIGHT", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = 9, "NINE", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = !0, "TEN", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) =!!, "ELEVEN", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = !2, "TWELVE", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = !3, "THIRTEEN", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = !4, "FOURTEEN", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = !5, "FIFTEEN", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = !6, "SIXTEEN", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) =! 7,"SEVENTEEN", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = !8, "EIGHTEEN", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) = !9, "NINETEEN", 

If (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) > !9 and 
TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)) < !00, 

(If (Left (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 2, "TWENTY", 

If (Left (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 3, "THIRTY", 

If (Left (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 4, "FORTY", 

If (Left (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 5, "FIFTY", 

If (Left (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 6, "SIXTY", 

If (Left (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 7, "SEVENTY", 

If (Left (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 8, "EIGHTY", 

If (Left (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 9, "NINETY", "ERROR"))))))))) & 
If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 0,"", 

If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) =!, "-ONE", 

If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 2, "-TWO", 

If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 3, "-THREE", 

If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 4, "-FOUR", 

If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 5, "-FIVE", 

If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 6, "-SIX", 

If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 7, "-SEVEN", 

If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 8, "-EIGHT", 

If (Right (TextToNum (Right (Round (NumNum - (mod (NumNum,!)), 0), 2)),!) = 9, "-NINE", "ERROR")))))))))), 
"ERROR AT END")))))))))))))))))))))) &" DOLLARS and" & If (mod (NumNum,!) = 0, "00", 

Middle (Round (mod (NumNum, !),2) & "0", 2,2)) &" cents")) &"*****")) 

Joe Mastriani can be reached at 
242 Union Street 
Schenectady, NY 12305 
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Find-And-Replace Calculations in FileMaker 


By Daniel Gesmer | 

FIND-AND-REPLACE Operations have tradition- | 
ally been the domain of word-processors. Find- I 
And-replace in FileMaker? Yes, it is actually I 

possible to create a calculation that searches for I 

specific character strings within a field and I 

replaces them, in the calculated result, wiJh | 

other character strings, regardless of where in | 

the original field the first character strings reside. I 
This type of calculation c^ be quite powerful in | 
many situations, though it can also grow to be I 

rather complex. I 

Of course, it has always been possible to I 
export FileMaker data to a word-processing I 

application, perform find-and-replace opera- I 

tions there, and then import die results back into I 
FileMaker. This continues to be a good tech- I 

nique in many cases. But what if the find-and- | 
replace operation has to be more immediate and | 
dynamic, such as when the results are needed for | 
a lookup or calculation? | 

Stripping Blank Spaces From Fields I 

Recentiy I was creating a system to look up | 

UPS international shipping zones. The lookup | 
key needed to consist of a variable combination I 
of address fields, including {depending on the I 
particular country) the country, state, city, and/ j 
or postal code of the given address. I created a I 
calculation to put the various elements together | 
into one field to form the lookup key. I 

In this particular situation, the lookup had | 

to be defined to use the “next lower value” in | 

case of no exact match with the lookup key. This I 
created a problem. Since certain country, state, i 
and city names (such as New Zealand and Unit- I 
ed Arab Emirates) consist of more than one | 

word, the calculated lookup key sometimes had, | 
at first, one or more blank spaces in positions I 
that varied from one record to the next. The key j 


field entries I created in the lookup file often 
included blank spaces to match those that might 
appear in the data file’s lookup key. FileMaker 
sorted the records in the lookup file alphabeti¬ 
cally just as I thought it would, but the program 
indexes field data with blank spaces differently. 
Therefore, when there was no exact match 
between the data file’s key field and the lookup 
file’s key field, FileMaker did not always look up 
the “next lower value” that I thought it would. 
Using hard spaces instead of soft spaces didn’t 
solve the problem, either. 

In order to consistently look up the “next 
lower value” in the desired way in case of no 
exact match, I had to find a way to strip the 
lookup key of blank spaces. This proved to be 
quite tricky. At first, it looked like I could get the 
job done with combinations of the Left, Rig^t, 
Middle, and Position functions. But this 
approach wouldn’t work because of apparent 
limitations in the ability of the Middle function 
to handle other functions nested deeply in its 
Start and Size parameters. (A nested function is 
a function used within another function.) 

Finally, I settled on FileMaker’s Replace 
function as the basis for calculations that would 
deliver correct results. This function is able to 
handle quite a bit of nesting. Replace operates as 
follows; 

Replace (Text, Start, Size, Replacement Text) 

where Text and Replacement Text are expres¬ 
sions with text results, and where Start and Size 
are expressions with numeric results. Text will 
usually be the name of a field. Replace begins 
substituting the characters in Text, beginning at 
the character count indicated by Start, continu¬ 
ing for the number of characters specified by 
Size, and inserting the text given in Replacement 
Text. Replacement Text may contain a larger or 
smaller number of characters than Size. 
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The Replace function is easy enough to use 
if you know exactly where the character(s) you 
wish to replace are located in every record. But 
what if you wish to replace a character string that 
varies position from one record to the next? 

In the Start parameter, you simply insert a 
sub-calculation using FileMaker’s Position 
function that specifies the location in each 
record of the character(s) you wish to replace. 

So to strip a text field of its first blank space, 
create a calculation like this: 

Strip 1 Space = {text result} 

If (Position (Your Field, "a", l) > l. 

Replace (Your Field, Position (Your Field, ^ 

"''Mbl,""), Your Field) 

(Remember that the a character stands for a soft 
space in these equations.) 

The formula starts with an If conditional 
statement which, using FileMaker’s Position 
function, tests for the presence of a blank space. * 
If no blank space is found, FileMaker returns | 
Your Field with no changes. (Without this test, 
FileMaker would strip the first character when- | 

ever Your Field contained no blank spaces.) If a | 

blank space is found, FileMaker locates the | 

position in Your Field of the first blank space, | 
then starting at that space replaces a string one | 
character long with a null (nothing). | 

To strip a field of up to two blank spaces, | 

regardless of whether the field contains zero, | 

one, or more blank spaces to start with, the I 

calculation is more complex. | 

I 

Strip 2 Spaces = (text result) | 

If (Position (Your Field, "a", i) > l, | 

Replace (Replace (Your Field, | 

Position (Your Field, "a", i), i,| 
Position (Repiace (Your Field, | 

Position (Your Field, "a", i), 1 , ""), "a", l), j 

If (Position (Repiace (Your Field, I 

1 

Position (Your Field, "a", i), | 

1,"A", 1) > 1,1,0),""), Your Field) | 

I 

I 


This formula also starts by testing for the 
presence of a blank space. If FileMaker can’t find 
any blank spaces, the calculation will return 
Your Field with no changes. If at least one blank 
space is found, FileMaker goes on to calculate 
one Replace function nested within another. In 
other words, FileMaker will perform a Replace 
operation using the formula for stripping a field 
of one blank space in place of Yotu* Text in the 
Text, Start, and Size parameters. In the Start 
parameter, the Position function is used to 
locate a blank space in the result of the first or 
inner Replace operation. 

Notice that an If conditional statement is 
used in the Size parameter of the outer Replace 
function, to test for the existence of a blank 
space in the first result (with the first blank space 
already removed). If no second blank space is 
found, the Size parameter calculates zero. Other¬ 
wise FileMaker would strip the first character 
whenever the result of the inner Replace calcula¬ 
tion contained no blank spaces. Thus, the for¬ 
mula tells FileMaker to strip one blank space 
only if the field contains just a single blank space, 
and to strip two blank spaces if the field contains 
two or more. 

Of course, it would be possible to create 
separate calculations to perform this double 
find-and-replace operation, and from a begin¬ 
ning programmer’s point-of-view this might be 
simpler. Simply take the result of the first find- 
and-replace operation and create a second 
calculation, just like the first, to eliminate the 
remaining blank space (assuming there were 
only two to start with) in the first result. You 
could repeat this procedure over and over to 
strip the original field of as many blank spaces as 
you like; You could even create separate fields to 
calculate the positions of the first and second 
blank spaces, to make the final Replace formulas 
shorter and simpler. 

Obsessive-compulsive that I am, I prefer, 
though, to try to achieve my goals with as few 
fields as possible, even if it means some calcula- 
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tions get frighteningly long and complex. For 
starters, this helps to keep files smaller, since 
intermediate results don’t need to be stored as 
permanent data. If anyone out there knows how 
this approach impacts over-all calculation speed. 
I’d be eager to learn. (We’ll discuss what it does 
to programming speed another time, please!) 

To strip a field of three or more blank spac¬ 
es, more nesting is required, and the calculations 
begin to grow more cumbersome. The calcula¬ 
tion for stripping up to three blank spaces reads 
as follows. Attempt to fathom it if you dare; copy 
it very carefully if you’d like to use it. 

Strip 3 Spaces = {text result} 

If (Position (Your Field, "a", 1 ) > i. 

Replace (Replace (Replace (Your Field, 

Position (Your Field, "a", i ), i , 

Position (Replace (Your Field, 

Position (Your Field, "a", l), i, ""), "a", i). 

If (Position (Replace (Your Field, 

Position (Your Field, "a", l), 1,"''),''a", i) > i, 1,0),""), 
Position (Replace (Replace (Your Field, 

Position (Your Field, "a", 1), 1,""), 

Position (Replace (Your Field, 

Position (Your Field, "a", i), i,""), "a", i), 

If (Position (Replace (Your Field, 

Position (Your Field, "a", l), l,"")," a", i) > i, i, o), 

'"'), 1), If (Position (Replace (Replace (Your Field, 

Position (Your Field, "a", l ), l , 

Position (Replace (Your Field, 

Position (Your Field, "a", l), l,""), "a", i). 

If (Position (Replace (Your Field, 

Position (Your Field, "a", l), l, ""), "a", i) > i, i, o), 

""),"A", 1) > 1,1,0), ""),Your Field) 

That may seem impossibly long and 
opaque, but with more nesting there’s no reason 
why you couldn’t create a single calculation to 
eliminate four, five, or even more blank spaces 
from a field. It just takes real guts. 

The above formulas could easily be com¬ 
bined with FileMaker’s Trim function to elimi¬ 
nate blank spaces at the beginning and end of 


I fields, as well as within. The equations can also 
I be used to replace normal spaces with option- 

I spaces, to force FileMaker to store field contents 
in the index as a single text string. 

I The same formulas can be used to hunt for 

I multiple instances of any character or character 
I string, and to replace them with any character or 
I string of characters you desire. Just remember to 
I adjust the Size parameter in the Replace func- 
I tion if the length of the character string you wish 

to replace is greater than 1. 

For example, some people have a tendency 
to type the letter “o” instead of the numeral “0” 
in number fields. The Replace function can be 
~ used to correct that mistake wherever it may 
I have been made. To replace a single letter “o” in 
[ a number field with a numeral zero, first change 

I the number field into a text field. (FUeMaker 
I cannot recognize non-numeric characters in a 
I numeric field.) Then try this equation: 

I Replace 1 Letter o = (numeric result) 

I If (Position (Your Field, "o", 1) > 1, 

TexflbNum (Replace (Your Field, Position 
i (Your Field, "o", 1), 1,0)), Your Field) 

I Note, though, that when the letter “o” is 

I mistakenly entered as the first character in Your 

I Field, the above formula will not replace it with 
j the numeral “0,” unless (a) the letter “o” is fol- 
I lowed by a decimal point to indicate a number 

I less than one, and decimal format is chosen for 
I the calculation field; or (b) the calculation result 

I is defined to be text rather than numeric. (If you 
I elect to define the calculation result as text, leave 

I out the TextToNum function.) 

I To replace two or three o’s in a number field 

I with zeroes (except when the o’s appear as the 

I first character), once again change the number 
I field into a text field. Then use these formulas: 

I Replace 2 Letter 0 's = (numeric result} 

I If (Position (Your Field, "o", 1) > 1, 

I TextToNum (Replace (Replace (Your Field, 

I Position (Your Field, "o", 1), 1,0), 
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Position (Repiace (Your Fieid, | 

Position (Your Field, "o", 1), 1,0), "o", 1), I 

If (Position (Repiace (Your Field, I 

Position (Your Fieid, "o", 1), 1,0), "o", 1) I 

>1,1,0),0)), Your Field) I 

Replace 3 Letter o's = {numeric result} I 

If (Position (Your Field, "o", 1) > 1 ,TextToNum | 
(Replace (Replace (Replace (Your Field, j 

Position (Your Field, "o", 1), 1,0), | 

Position (Replace (Your Field, | 

Position (Your Field, "o", 1), 1,0), "o", 1), | 

If (Position (Replace (Your Field, | 

Position (Your Field, "o", 1), 1,0), "o", 1) j 

>1,1,0), 0), Position (Replace (Replace | 

(Your Field, Position (Your Field, "o", 1), 1,0), I 
Position (Repiace (Your Field, | 

Position (Your Field, "o", 1), 1,0), "o", 1), | 

If (Position (Replace (Your Field, I 

Position (Your Field, "o", 1), 1,0), "o", 1) I 

>i,i,o),o),"o",i), I 

If (Position (Replace (Replace (Your Field, | 

Position (Your Fieid, "o", 1), 1,0), I 

I 

Position (Repiace (Your Fieid, | 

Position (Your Field, "o", 1), 1,0), "o", 1), j 

If (Position (Replace (Your Field, i 

Position (Your Field, "o", 1), 1,0), "o", 1) 

>1,1,0), 0), "o", 1) > 1,1,0), 0)), Your Field) 

For maximum flexibility, it’s possible to | 

create a more generic find-and-replace calcula- | 
tion, through the use of special fields and scripts. * 
Instead of going into the formula definition ; 

dialog box every time you want to perform a 
unique find-and-replace operation on a particu- ' 
lar field, simply create two new text fields, one ^ 
called Search Text and the other Replace Text. 

Then define the calculated field as follows: 

Make 1 Substitution = {text result} 

If (Position (Your Field, Search Text, 1) > 1, 

Replace (Your Field, Position (Your Field, 

Search Text, 1), Length (Search Text), ^ 

Replace Text), Your Field) | 


To perform a find-and-replace operation, 
simply enter the desired data into the Search 
Text and Replace Text fields. Then use the 
Replace command under the Edit menu (not to 
be confused with the Replace calculation func¬ 
tion) to enter their contents into the found set. 
To automate the process, you could create a 
script or a button (perhaps labeled “Find-and- 
Replace”) to take the data entered into the 
Search Text and Replace Text fields in one 
record and enter it into all found records. 

If you leave Search Text and Replace Text 
empty, the calculation will simply return Your 
Field without any changes. If Your Field con¬ 
tains Search Text and Replace Text is empty, 
FileMaker will calculate Your Field stripped of 
Search Text. If FileMaker cannot find Search 
Text in Your Field (or if Search Text is empty), 
the calculation will return Your Field with no 
changes, regardless of what is entered in Replace 
Text. 

Let’s take a quick look at a slightly different 
approach to the same variable find-and-replace 
calculation. Although slightly longer, this form 
is better suited for creating variable find-and- 
replace operations with two or three pairs of 
unique Search Text and Replace Text fields. 

Make 1 Substitution = (text result) 

Replace (Your Field, 

Position (Your Field, Search Text, 1), 

If (Position (Your Field, Search Text, 1) > 1, 
Length (Search Text),'"'), 

If (Position (Your Field, Search Text, 1) > 1, 
Replace Text,'"')) 

Notice that the function’s Size and Replace¬ 
ment Text parameters are conditional formulas 
which test for the presence of Search Text. The 
Size parameter calculates the length of Search 
Text, and the Replacement Text parameter 
calculates your Replace Text, only if Search 
Text is actually found in Your Field. Otherwise 
the calculation would return Your Field with 
Replace Text substituted at the beginning 
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whenever Search Text could not be found. 

Using this approach, it is possible to search 
for several different character strings and substi¬ 
tute each one with unique replacement character 
strings, all in a single calculation. To do this, it’s 
necessary to create additional Search Text and 
Replace Text fields and to build on the calcula¬ 
tion given above. You might also want, as be¬ 
fore, to create a script or button to take the data 
entered into the multiple Search Text and 
Replace Text fields in the current record and 
enter it into all found records. 

Supposing you’ve created four fields titled 
Search Text 1, Search Text 2, Replace Text 1, 
and Replace Text 2. The find-and-replace 
calculation should then read as follows (copy 
very, very carefully if you intend to use it); 

Make 2 Substitutions = {text result} 

Replace (Replace (Your Field, 

Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, 

Length (Search Text 1),'"'), 

If (Position (Your Field, Search Text 1,1) > 1, 

Replace Text 1,"")), Position (Replace (Your Field, 
Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) S 1, 

Length (Search Text 1),'"'), 

If (Position (Your Field, Search Text 1,1) > 1, 

Replace Text 1,"")), Search Text 2,1), 

If (Position (Replace (Your Field, 

Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, 

Length (Search Text 1), ’"'), 

If (Position (Your Field, Search Text 1,1) > 1, 

Replace Text 1,'"')), Search Text 2,1) > 1, 

Length (Search Text 2),)"), If (Position (Replace 
(Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, 

Length (Search Text 1),'"'), 

If (Position (Your Field, Search Text 1,1) > 1, 

Replace Text 1,'"')), Search Text 2,1) > 1, 

Replace Text 2,'"')) 


The following variation is offered as a short¬ 
er alternative, although its structure is less suited 
for expanding to cover three or more pairs of 
Search Text and Replace Text fields. (This 
formula tests for the presence of Search Text 1 
and Search Text 2 outside of the Replace func¬ 
tion instead of inside the Replace function’s 
parameters.) 

Make 2 Substitutions = (text result} 

If (Position (Your Field, Search Text 1,1) > 1 
and Position (Your Field, Search Text 2,1) > 1, 
Replace (Replace (Your Field, 

Position (Your Field, Search Text 1,1), 

Length (Search Text 1), Replace Text 1), 
Position (Replace (Your Field, 

Position (Your Field, Search Text 1,1), 

Length (Search Text 1), Replace Text 1), 

Search Text 2,1), Length (Search Text 2), 
Replace Text 2), If (Position (Your Field, 

Search Text 1,1) > 1 and 

Not Position (Your Field, Search Text 2,1) > 1, 

Replace (Your Field, Position (Your Field, 

Search Text 1,1), Length (Search Text 1), 

Replace Text 1), If (Not Position (Your Field, 

Search Text 1,1) ^ 1 and 

Position (Your Field, Search Text 2,1) ^ 1, 

Replace (Your Field, 

Position (Your Field, Search Text 2,1), 

Length (Search Text 2), 

Replace Text 2), Your Field))) 

If you wish to add Search Text 3 and Re¬ 
place Text 3 fields, the calculation should read 
as follows (go ahead and laugh if you like!): 

Make 3 Substitutions = (text result} 

Replace (Replace (Replace (Your Field, 

Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, 
Length (Search Text 1),""), 

If (Position (Your Field, Search Text 1,1) > 1, 
Replace Text 1,"")), Position (Replace 
(Your Field, Position (Your Field, 

Search Text 1,1), 
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If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1), 

If (Position (Your Field, Search Text 1,1) > 1, Replace Text 1,Search Text 2,1), 

If (Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1),""), 

If (Position (Your Field, Search Text 1,1) > 1, Replace Text 1,"")), Search Text 2,1) > 1, Length (Search Text 2),""), 
If (Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1), 

If (Position (Your Field, Search Text 1,1) > 1, Replace Text 1,"")), Search Text 2,1) > 1, Replace Text 2,"")), 

Position (Replace (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1),""), 

If (Position (Your Field, Search Text 1,1) > 1, Replace Text 1,'"')), 

Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1),""), 

If (Position (Your Field, Search Text 1,1) ^ 1, Replace Text 1,"")), Search Text 2,1), 

If (Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1),'"'), 

If (Position (Your Field, Search Text 1,1) S 1, Replace Text 1,"")), Search Text 2,1) S 1, Length (Search Text 2),""), 
If (Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1),'"'), 

If (Position (Your Field, Search Text 1,1) > 1, Replace Text 1,"")), Search Text 2,1) > 1, Replace Text 2,"")), 

Search Text 3,1), If (Position (Replace (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1),""), 

If (Position (Your Field, Search Text 1,1) S1, Replace Text 1,"")), 

Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) ^ 1, Length (Search Text 1),""), 

If (Position (Your Field, Search Text 1,1) S 1, Replace Text 1,"")), Search Text 2,1), 

If (Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1),""), 

If (Position (Your Field, Search Text 1,1) S 1, Replace Text 1,"")), Search Text 2,1) > 1, Length (Search Text 2),""), 
If (Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) ^ 1, Length (Search Text 1),""), 

If (Position (Your Field, Search Text 1,1) > 1, Replace Text 1,'"')), Search Text 2,1) 2:1, Replace Text 2, ’"')), 

Search Text 3,1) ^ 1, Length (Search Text 3),'"'), 

If (Position (Replace (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) ^ 1, Length (Search Text 1),'"'), 

If (Position (Your Field, Search Text 1,1) > 1, Replace Text 1,"")), 

Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) S 1, Length (Search Text 1),"’’), 

If (Position (Your Field, Search Text 1,1) > 1, Replace Text 1,"")), Search Text 2,1), 

If (Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1),""), 

If (Position (Your Field, Search Text 1,1) > 1, Replace Text 1,'"')), Search Text 2,1) S1, Length (Search Text 2),""), 
If (Position (Replace (Your Field, Position (Your Field, Search Text 1,1), 

If (Position (Your Field, Search Text 1,1) > 1, Length (Search Text 1),""), 
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If (Position (Your Field, Search Text 1,1) > 1, 

Replace Text 1 ,Search Text 2,1) > 1, 

Replace Text 2,Search Text 3,1) > 1, 

Replace Text 3,"")) 

But what is that ugly mess good for? Well 
you might ask. A modest example; Let’s assume 
you wanted to import a large number of name- 
and-address records, but that many of the ad¬ 
dresses were at post office boxes and the data 
was entered using several different abbreviations 
for “post office box,” such as “P.O. Box,” “POB,” 
and “P.O.B.” To calculate the address field 
(Your Field) so that “post office box” is always 
abbreviated the same way, enter “P.O. Box,” 
“POB,” and “P.O.B.” into, respectively, the 
Search Text 1, Search Text 2, and Search Text 
3 fields. Next, enter “PO Box” into Replace Text 
1, Replace Text 2, and Replace Text 3. The 
calculation will then return the address field with 
“post office box” abbreviated uniformly. 

A second example: Many address files 
contain a mixture of domestic and international 
phone numbers, in which the position of paren¬ 
theses and dashes varies. Using the above 
approach, eliminating the parentheses and 
dashes, not to mention adding domestic (“1”) 
and international (“Oil”) long distance prefixes, 
would be fairly straightforward, so that calculat¬ 
ed results could be used as source data for phone 
dialing software. In this case, you would enter 
the open- and close-parentheses characters [“(“ 
and “)”] and/or dashes (“-”) into the Search 
Text fields, and leave all the Replace Text fields 
empty. 

A few additional possibilities: Each Search 
Text and Replace Text field could consist of a 
scrolling list of pre-defined values, so that a 
variety of commonly-performed find-and- 
replace operations could be applied on a record- 
by-record basis. Through the use of If condi¬ 
tional statements in the Replace function’s Start 
and Replacement Text parameters, you could 
even eliminate different characters depending 


I on field variables of your own choosing, and 

I substitute different text strings depending on the 
same or other field variables. For example, you 
might substitute something different depending 
P on where in the field a certain string you wish to 

I replace is initially located. Feel free to experi- 
I ment! Remember, though, that if the length of 

I the text string you wish to eliminate varies, you 
j must use an If conditional statement (possibly 
I containing one or more nested Position fimc- 
I tions) in the Size parameter to tell the Replace 
I function the size of the string to substitute for. 

I These sorts of calculations are obviously rather 

I complicated. 

I If you wish to calculate a find-and-replace 

operation on a different field, you can simply 
I change the formula definition of the original 

^ calculation, or create a new calculation field with 
the appropriate formula. Through the use of If 
conditional statements, though, it’s possible to 
; vary the field on which a single calculation 

I performs a find-and-replace operation. To do 
I this, create a third field, titled something like 
I Replace In. This field could contain a pre- 

I defined, scrolling list of the names of all the 

I fields that you might conceivably wish to per- 
I form find-and-replace operations on. Assuming 
I that list contained just two field names. Field A 
I and Field B, you would then construct an If 

I conditional statement as follows, and use it in 

j the various Replace formulas wherever Your 
I Text would otherwise appear: 

I 

I If (Replace In = "Field A", Field A, 

j If (Replace In = "Field B", Field B,"")) 

I Depending on how many fields you might 

I wish to find-and-replace through, this If condi- 

I tional statement may be more elaborate. If you 

I have just one pair of Search Text and Replace 

I Text fields, the final formula would look some- 

I thing like this: 
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Make 1 Substitution = {text result} 

Replace (If (Replace In = "Field A", Field A, 

If (Replace In = "Field B", Field B,""}), 

Position (If (Replace In = "Field A", Field A, 

If (Replace In = "Field B", Field B,"")), 

Search Text, 1), 

If (Position (If (Replace In = "Field A", Field A, 

If (Replace In = "Field B", Field B, 

Search Text, 1) > 1, Length (Search Text),""), 

If (Position (If (Replace In = "Field A", Field A, 

If (Replace In = "Field B", Field B,"")), 

Search Text, 1) > 1, Replace Text,"")) 

If you have two or three pairs of Search 
Text and Replace Text fields, use the If condi¬ 
tional statement in place of Your Text when 
defining the Text, Start, Size, and Replacement 
Text parameters in the formulas above for Make 
2 Substitutions and Make 3 Substitutions. 

The next step is to simply scroll through the 
pre-defined list in the Replace In field and select 
the name of the field on which you wish to 
perform the find-and-replace procedure. After 
typing what you want into the Search Text and 
Replace Text fields, use the Replace command 
under the Edit menu (or a custom script or 
button) to enter the data in all found records. 

If FileMaker had some sort of TextToField 
function, the find-and-replace process would be 
even more flexible (and many, many interesting 
possibilities would open up). With such a func¬ 
tion, you could select a field name in the 
Replace In field, but no complex If conditional 
statement would be needed in the Replace 
function’s Text, Start, Size, and Replacement 
Text parameters. Instead, you would use the 
simple expression TextToField (Replace In). 
The Replace function would then perform its 
calculation using not the contents of the Replace 
In field, but the contents of whatever field name 
is typed into the Replace In field. 

It would also be great if FileMaker had a 
TextToCalc function, whereby a calculation 
formula could use equation text entered into a 


field. Combined with If conditional statements, 
such a function would add a lot of muscle to 
FileMaker. 

Functions like TextToField and Text¬ 
ToCalc would constitute a type of “indirection”. 
A general capability of this kind has been sug¬ 
gested before to Claris; the downside is that 
indirect addressing can be confusing for users. 

For many applications, if not most, it’s still 
more efficient to export data to a word processor 
and perform find-and-replace operations there. 
The techniques described in this article should 
probably only be used when the results of a find- 
and-replace operation are needed immediately, 
for example as part of a dependent lookup or 
calculation, or when data that needs clean-up or 
adjustment is imported on a regular basis. 

If you want to use the results of these find- 
and-replace operations as editable text, you 
might simply make a duplicate of the Replace 
calculation field, then change that duplicate field 
into a text field. After disabling the Replace 
calculation, you could even perform a self¬ 
lookup which enters this text-format duplicate 
of the calculated results into the original field. 
Then, if you like, you can start over with another 
round of find-and-replace procedures. Or, if 
you want to stop after a single round, simply 
change the calculation field to a text field, delete 
the original field, and change the name of the 
new field to match the old one. 

This article was fun and challenging to 
write. I hope it makes your database life more 
productive and enjoyable! 

Daniel Gesmer lives in Rockford, Illinois. 

He is a sports-equipment designer and 
FileMaker consultant who loves to tackle 
difficult problems. He can be reached at 
815-637-4017 (voice) or 815-637-4018 (fax). 
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Custom Rounding Calculations 


By Joe Kroeger 


2 ! 

3 

IZ 


Would you like to round a given amount to 
the nearest half-dollar instead of the nearest 
dollar? There are lots of ways to conquer this 
problem and this article explores several ap¬ 
proaches. 

The first step is to try the built-in Round 
function. The generic Round function is: 

Round (number, precision) 

The “number” parameter is the value to be 
rounded and is a calculation or a field. The 
“precision” parameter provides control over 
where the number is rounded. “Precision” is 
often a constant but can also be a calculation. 
Trying to solve the half-dollar rounding prob¬ 
lem, the equation might look like: 

RoundedAmt A = Round (Amt, precision] 

Amt is a field holding the original amount 
to be rounded and might be an entered number, 
or, more likely, the result of a calculation of 
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Amt RoundedAmt A precision 
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Records: 
12 
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12344.0 

12340.000 

-1 

12345.0 

12340.000 

-1 

12345.1 

12350.000 

-1 

1234.40 

1234.000 

0 

1234.50 

1234.000 

0 

1234.51 

1235.000 

0 

123.440 

123.400 

1 

123.450 

123.400 

1 

123.451 

123.500 

1 

12.3440 

12.340 

2 

12.3450 

12.350 

2 

12.3451 

12.350 

2 


EC 




a 


some kind. Figure 1 shows the results using 
various values for Amt and for precision. A 
precision of 1 means that the input value in A m t 
is rounded to one decimal place, that is, when 
the value in the second decimal place is more 
than 5, the first decimal place of RoundedAmt 
is increased by 1. When the second decimal 
place is less than 5, the first place is not changed. 
Notice that, contrary to what the FileMaker 
manual says, when the second decimal place is 
exactly 5, the first place is sometimes rounded 
down and sometimes rounded up. (If you need 
less fickle roimding, it is easy enough to build 
your own - see below.) 

For precision values other than 1, the 
rounding takes place at either a higher or lower 
position on the number, as shown in Figure 1. 
Negative values for precision work well. For a 
precision value of zero, the result contains an 
integer amount only (no decimal places). 

Interestingly, it appears that Round rounds 
the precision value — after all it needs to have an 
integer only. If precision ends up with a frac¬ 
tional component, FileMaker rounds down to 
the next lower integer. It makes sense, but it also 
means that a precision of 0.5 does not solve the 
half-dollar rounding problem. 

Round executes a specific operation that is 
designed to change or not change a number by 1 
at a specified location along the number. But we 
want to make such a change by 1/2 (and at the 
first decimal place), so we will need to put to¬ 
gether our own special rounding calculation. 

As a first step, let's see if we can emulate the 
built-in Round (with definite conclusions for 
the special case of a 5 value). We'll do so for an 
implied precision of zero. Try this: 

RoundedAmt B = (numeric result} 

If (Amt - Int (Amt) > .5, Int (Amt) + 1, Int (Amt)) 
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Results are shown in Figure 2. Note that 
.500 always rounds down. You want it to round 
up? Then just change the calculation to: 

RoundedAmt B = {numeric result} 

If (Amt - Int (Amt) > .5, Int (Amt) + 1, Int (Amt)) 

Since Int (Amt) — “Int” stands for “Integer” 
—is the value to the left of the decimal point. 
Amt - Int (Amt) is the value to the right of the 
decimal point. We then check to see how big 
that part is and decide to add one to the integer 
part or not. 

Using the same basic approach, we can 
expand the tests performed on the Amt value 
and accomplish our half-dollar rounds. 

RoundedAmt C = (numeric result) 

If (Amt - Int (Amt) > .75, Int (Amt) + 1, 

If (Amt - Int (Amt) > .50, Int (Amt) + .50, 

If (Amt - Int (Amt) > .25, Int (Amt) + .50, 

Int (Amt)))) 

It works. See Figure 3 for the results. (If all 
the > signs are changed to > the direction of 
rounding at the dividing points will be a littie 
different.) Since Amt might contain more than 
two decimal places, the tests are set up to detect 
any amount greater than the dividing lines. 

Now that we have a general technique that 
does the job, it is left as “an exercise for the 
student” to devise a variation of the equation 
that will round to the nearest quarter. 

Several other approaches are possible. You 
might decide to extract the part to the right of 
the decimal in a different way. It would be possi¬ 
ble, for example, to use the Left or Right func¬ 
tions with the Position function to get the 
fractional part for testing. 
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1234.200 

1234.300 
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1234.500 

1234.6OO 
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1234.000 

1234.000 

1234.500 

1234.500 

1234.500 

1234.500 

1234.500 

1235.000 

1235000 


Note 

This issue is devoted entirely to calculations of 
various kinds. Calculations are the primary 
means we have to personalize our databases 
and are the source of most of the neat tricks we 
can implement. We’ll do this again. 
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FileMaker Pro 1.0 v3 

March 1992 

FileMaker Pro 2.0 vl 

October 1992 

FileMaker Pro 2.0 v2 

November 1992 

FileMaker Pro 2.0 v3 

February 1993 

FileMaker Pro 2.0 v4 

April 1993 

FileMaker Pro 2.1 vl 

August 1993 


About Claris 

Claris Corporation is the publisher of the FileMaker 
program. The general address for Claris is: 

Claris Corporation 
PO Box 58168 
Santa Clara, CA 95052 

Add mail stops to the general address as appropriate. 
Customer Assistance: M/S C-11. 

Technical Assistance: M/S C-12. 

Software Registration: M/S C-71. 

The general Claris phone number is 408-987-7000. The 
Claris recorded help line is 800-735-7393. The Claris 
Support Fax line is 800-800-8954. The Claris BBS is 
408-987-7421 (settings 8/N/l). The Claris Technical 
Assistance phone number is 408-727-9054. Technical 
Assistance hours (Pacific Time) are 6:00 am to 6:00 pm 
Monday - Thursday and 6:00 am to 2:00 pm on Friday. 



